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DETAILED ACTION 
Response to Amendment 

1 . The declaration under 37 CFR 1 .132 filed 9/18/2006 is insufficient to overcome 
the rejection of claims based upon 35 U.S.C. 103(a) as set forth in the last Office action 
because: the declaration, while claiming unexpected results for a Inconel 625 substrate, 
is not commensurate in scope with the present claims because the claims only require a 
metallic substrate. A single disclosed species of metal is not a representative number 
of metal substrates to support the claim on all metallic substrates. 

Additionally, the declaration states that sputtering is a technique use to apply 
reflective coating mixture over a superalloy previous to the use of the techniques 
disclosed in the claims. Also, the declaration states (see paragraph 8) that the test 
results (Figures 1 and 2) show that a reflective coating applied by the techniques as 
claimed cannot be considered "conventional" method of application. However, such a 
statements are not supported by any factual evidence and therefore is deemed moot. It 
is unclear how figures 1 and 2 show that the claimed techniques can not be considered 
a "conventional" method of application. 

The declaration provides data to support the statement as to the sputtered 
material on the coupon, see paragraph 7 and Figures 1-2. However, all other 
arguments appear to contain only opinion that is not supported by factual evidence. It is 
well settled that arguments unsupported by competent factual evidence of record are 
entitled to little weight. In re Payne, 606 F.2d 303,315, 203 USPQ 245,256 (CCPA 
1979). 
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Finally, the data supplied in the declaration and the data supplied in the 
specification do not compare same reflective coating on the same substrate. The 
reflective coating in the specification is deposited on Rene 41 ® alloy and the sputtered 
coating is deposited on Inconel 625 alloy and therefore the differences in duration and 
magnitude may not be attributed to the method of deposition. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-2, 4, 6-10, and 12-13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer. 
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Nagaraj et al. teaches a method of applying a heat reflecting on a nickel-based 
superalloy component of a gas turbine engine by applying a ceramic thermal barrier 
coating onto the substrate by plasma spraying and then applying the heat reflecting 
layer of gold or platinum on the thermal barrier coating (Col. 3, line 26-Col. 4, line 24). It 
is the examiners position that the ceramic thermal barrier coating dries prior to 
application of the heat reflective coating. Nagaraj et al. does not teach the claimed 
method of applying the heat-reflecting layer. However, Nagaraj et al. teaches that the 
heat-reflecting layer can be applied by any conventional deposition technique (Col. 3, 
lines 49-57). Klabunde teaches forming a reflective metal layer, such as a gold or 
platinum layer, on a substrate by forming a dispersion of metal particles and organic 
solvent carrier, applying the dispersion to a substrate and then heating/firing to form the 
metal layer, where the dispersion can be applied by spraying (Col. 3, lines 35-65; Col. 6, 
lines 30-54). 

Nagaraj et al. in view of Klabunde does not teach the spraying is an air assisted 
spraying technique. However, using air to atomize and project a spray for coating a 
substrate is well established in the art, as shown by Kirk-Othmer. (see page 672, Table 
1 , page 688, Table 2), and hence would have been an obvious method of spraying the 
heat-reflective coating because of the expectation of successfully forming the reflective 
layer. In addition, it is the examiners position that the application method taught by Kirk- 
Othmer are "capable" of being applied at the claimed conditions and such a recitation 
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does not require such temperature and pressure during the application of the coating 
mixture. 

It would have been obvious to one of ordinary skill at the time of the invention 
was made to apply the heat reflective layer of Nagaraj using conventional spraying as 
taught by Klabunde and specifically the conventional air-assisted spraying as disclosed 
by Kirk-Othmer because of the expectation of successfully applying the heat reflective 
layer on a gas turbine engine. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach the claimed amount of reflective coating mixture and thermal barrier coating 
applied to the substrate. However, it is the examiners position that the amount of these 
coatings applied to the turbine component are known result effective variables, as not 
enough of these coatings applied to the component would not provide the desired heat 
reflectance and thermal barrier properties, and too much would not offer additional 
benefits of increased heat reflectance and thermal properties. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention was made to determine an optimal coating amount for the heat reflective layer 
and the thermal barrier layer, in the process of Nagaraj et al. in view of Klabunde and 
further in view of Kirk-Othmer, through routine experimentation, to provide the desired 
heat reflecting and thermal barrier properties for the turbine component. 
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5. Claim 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer as applied to claim 
1 above, and further in view of Driver. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach supplying a metallic gas turbine component comprising cobalt-base superalloy or 
titanium alloy. Nagaraj et al. teaches of a coating on a nickel-base superalloy, but 
suggests that other suitable high temperature materials could also be used (Column 3, 
lines 31-32). Driver teaches of an application of ceramic onto a turbine blade, where 
the coating is suitable for substrates of nickel and cobalt superalloys, stainless steel and 
titanium alloy. 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify Nagaraj et al. in view of Klabunde and further in view of 
Kirk-Othmer to use the cobalt-based superalloy or titanium alloy suggested by Driver to 
provide a desirable ceramic coating to a metallic substrate because Nagaraj et al. in 
view of Klabunde and further in view of Kirk-Othmer teaches of applying a ceramic to a 
nickel-based superalloy or other high temperature materials and Driver teaches cobalt- 
base superalloy or titanium alloy are known in the art to be alternatives to nickel-based 
alloy. 
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6. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer as applied to claim 9 
above, and further in view of Vakil. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach the claimed thermal barrier layer material containing lanthanum or cerium. Vakil 
teaches a nickel-based superalloy gas turbine engine component having a ceramic 
thermal barrier coating, where the coating can include cerium (Col. 6, lines 1-25). 

It would have been obvious to one skilled in the art at the time the invention was 
made to use the ceramic thermal barrier coating material of Vakil, including the cerium 
component, in the process of Nagaraj et al. in view of Klabunde and further in view of 
Kirk-Othmer with the expectation of providing suitable thermal barrier properties, as 
shown by Vakil for nickel-based superalloy gas turbine engine components. 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer as applied to claim 9 
above, and further in view of Eppler. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach that the ceramic thermal barrier coating is applied by air assisted spraying. 
However, Eppler teaches breaking down a ceramic into fine particles and air assisted 
spraying them onto a substrate (Page 955, Column 3). 
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Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer 
to use the air assisted spray technique suggested by Eppler to provide a desirable 
ceramic coating on a substrate Eppler teaches air-assisted spraying is known in the art 
to provide ceramic coatings onto a substrate. 

8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer as applied to claim 1 
above, and further in view of Demaray. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach polishing in the component prior to applying the thermal barrier coating. Demaray 
teaches polishing a nickel-based superalloy component prior to application of a thermal 
barrier layer, in order to achieve a desired surface roughness (Col. 2, line 49-Col. 3, line 
5). One skilled in the art would have recognized that such polishing/roughening is 
conventionally used for enhancing the adhesion of subsequently applied coatings to a 
metal substrate. 

Therefore, it would have been obvious to one skilled in the art to polish the 
nickel-based superalloy component of Nagaraj et al. in view of Klabunde and further in 
view of Kirk-Othmer, prior to applying the coatings, in order to enhance the bonding of 
the coatings to the metal components, since polishing of superalloys prior to coating to 
enhance coating adhesion is disclosed by Demaray. 
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9. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer as applied to claim 1 
above, and further in view of Rigney et al. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach pre-oxidizing the component prior to applying the thermal barrier coating. Rigney 
et al. teaches oxidizing a nickel-based superalloy component of a gas turbine engine in 
order to enhance the bonding between the superalloy and subsequently applied 
coatings (Col. 1, lines 7-10; Col. 6, lines 15-40). 

It would have been an obvious modification, for one skilled in the art, to Nagaraj 
et al. in view of Klabunde and further in view of Kirk-Othmer to oxidize the nickel-based 
superalloy, in order to enhance the bonding between the superalloy and subsequently 
applied coatings, as is target by Rigney et al. 

10. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer as applied to 
claim 1 above and further in view of Demaray, and Rigney et al. 

Nagaraj et al., Klabunde, Kirk-Othmer, Demaray, and Rigney et al. are applied 
here for the same reasons as given above. 



Application/Control Number: 10/726,361 Page 10 

Art Unit: 1762 

It would have been obvious to one skilled in the art at the time the invention was 
made to polish and oxidize the nickel-based superalloy component of Nagaraj et al. in 
view of Klabunde and further in view of Kirk-Othmer, prior to applying the coatings, in 
order to optimize the bonding of the coatings to the metal components, since both 
polishing and oxidizing of superalloys prior to coating are known to increase coating 
adhesion as disclosed by Demaray and Rigney et al. Please note that the test of 
obviousness is not an express suggestion of the claimed invention in any or all 
references, but rather what the references taken collectively would suggest to those of 
ordinary skill in the art presumed to be familiar with them {In re Rosselet, 146 USPQ 
183). 

1 1 . Claims 1 9 and 20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Nagaraj et al. in view of Klabunde and Kirk-Othmer as applied to claim 1 above, 
and further in view of Tecle. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach of providing a reflective-coating mixture with a noble metal encapsulator. Tecle 
teaches of a method for forming a palladium, silver, gold or platinum in an organic 
carrier (Column 3, lines 25-35). Tecle discloses utilizing an encapsulant material to limit 
the required amount of solvent (Column 4, lines 59-67). Tecle utilizes a metallic 
colloidal solution with fluxing agents to coat ceramics, metals, and ceramic/metal 
composites (Column 7, lines 10-31). 
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Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer 
to use a solution containing a metal encapsulant and fluxing agent as taught by Tecle to 
provide a desirable metallic coating because Nagaraj et al. in view of Klabunde and 
further in view of Kirk-Othmer teaches using a metallic pigment in an organic solvent for 
coating a surface and Tecle teaches a metal encapsulant reduces the large amount of 
solvent required when coating a ceramic or metal substrate and fluxing agents are 
provide enhanced adherence of a coating to a substrate. 

12. Claims 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer as applied to claim 
1 above, and further in view of Akechi. 

Nagaraj et al. in view of Klabunde and further in view of Kirk-Othmer does not 
teach a reflective coating mixture containing a glass or ceramic comprising up to 25 
wt% of the reflective mixture. Akechi teaches of using glass frit and noble metal 
dispersion in an organic vehicle to from a coating (Abstract). Akechi discloses using 1-3 
wt % glass frit and 37-59 wt % noble metal powder in a 40-60 wt % organic vehicle 
(abstract). The subject matter as a whole would have been obvious to one of ordinary 
skill in the art at the time the invention was made if the overlapping portion of the range 
as disclosed by the reference were selected because overlapping ranges have been 
held to be prima facie case of obviousness. See In re Wortheim 191 USPQ 90. In 
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addition, Akechi clearly discloses including the filler material to provide passage for gas 
material at time of heating, so that the gas can easily pass through the passage to the 
surface (Page 4). Akechi goes on to say that film bulging and film tearing due to any 
residual gas can be completely prevented (Page 4). In addition, Klabunde teaches a of 
applying a metal coating on a substrate includes forming a dispersion of metal particles 
and organic carrier, spraying the dispersion to the substrate, and finally heating/firing to 
form the metal layer (Col 3, lines 35-65; Col 6, lines 30-54). Therefore, it would have 
been obvious to one skilled in the art at the time of the invention to modify Nagaraj et al. 
in view of Klabunde and further in view of Kirk-Othmer and Rigney et al. to use the glass 
frit/noble metal in an organic vehicle taught by Akechi to reap the benefits of providing a 
passage of gas for residual gases in the film to completely prevent film bulging and 
tearing upon heating. 

13. Claims 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagaraj et al. in view of Klabunde, Kirk-Othmer, Demaray, Rigney et al., and Eppler. 

Nagaraj et al., Klabunde, Kirk-Othmer, Demaray, Rigney et al., Eppler are 
applied here for the same reasons as given above. 

It would have been obvious to one skilled in the art at the time the invention was 
made to modify Nagaraj et al. by incorporating spraying as taught by Klabunde and 
particularly air-assisted spraying as taught by Kirk-Othmer for turbine engine 
components, and further incorporate polishing and oxidizing to improve coating 
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adhesion as taught by Demaray and Rigney et al. and to air assist spray the ceramic 
layer as taught by Eppler because the combination of the references provides known 
and conventional steps in coating a turbine component to maximize properties and 
coating adhesion. 

Conclusion 

1 4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Turocy whose telephone number is (571 ) 272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



David Turocy 
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